Introduction.
An enzyme which hydrolyzes dipeptides from the N-terminus of susceptible peptide substrates has been named dipeptidylaminopeptidase. Dipeptidylaminopeptidase IV was first reported as glycylprolyl-naphthylamidase from rat liver and kidney (Hopsu-Havu and Glenner, 1966; HopsuHavu et al., 1968) . Hino et al. (1975) investigated the high activity found in the dental follicle beneath the deciduous teeth undergoing resorption and in inflamed gingivae. High enzyme activity was also found in developing rat granuloma tissues. Furthermore, statistically significant correlations were found between the level of dipeptidylaminopeptidase IV activity in gingival fluid and the clinical severity of periodontal disease (Ando, 1980) . It has been reported that Bacteroides gingivalis is a predominant isolate from some advancing lesions of adult periodontitis (Slots, 1977; Spiegel et al., 1979) . The presence of antibodies against periodontal micro-organisms in the serum of periodontal patients has also been welldocumented. It has been found that a strong correlation exists between the level of serum antibody against a strain of B. gingivalis and the severity of periodontal disease (Mouton et al., 1981) . Furthermore, it has been established that B. gingivalis strains produce lytic enzymes including collagenase (Sawyer et al., 1962; Mayrand et al., 1980) and other proteases (Laughon et al., 1982; Yamamoto et al., 1982; Yoshimura et al., 1984; Nakamura et al., 1984) . These phenomena suggest that B. gingivalis is an important periodontopathic micro-organism.
In order to help clarify the potential pathophysiological role of B. gingivalis in periodontal disease, we studied the presence of glycylprolyl-dipeptidylaminopeptidase (gly-pro peptidase) activity in spent medium of B. gingivalis 381, and partial purification and some properties of this enzyme were also investigated. A preliminary report of part of the work has already appeared (Abiko et al., 1983 (Syed, 1980) . Enzyme assay. -Gly-pro peptidase activity was measured according to the method of Kato et al. (1978) Step 1. Ammonium sulfate precipitation: Seven liters of the culture medium were centrifuged at 10,000 g for 30 min, and the supernatant fluid was filtered through a membrane (0.45 uim in pore size). Solid ammonium sulfate was slowly added to the filtered medium with stirring to give 80% saturation, and the mixture was kept for two hr before being centrifuged for 30 min at 10,000 g. The precipitate was dissolved with 20 ml of 5 mM sodium phosphate buffer, pH 7.0 (buffer A), and dialyzed overnight against buffer A. After dialysis, the precipitate formed was removed by centrifugation at 10,000 g for 10 min.
Step 2: Sephadex G-200 gel filtration: The supernatant fluid of the dialyzed solution was applied to a Sephadex G-200 superfine3 column (5 x 65 cm) which was previously equilibrated with buffer A, and eluted with buffer A at a flow rate of 2 ml/min. Seven-ml aliquots were collected.
Step from Clostridium histolyticum in a final volume of 0.5 ml; the partial digestion was carried out for five hr at 37 C; the reaction mixture was centrifuged at 10,000 g for five min. One tenth milliliter of the supernatant fluid containing peptides of partially digested collagen was added to the reaction mixture for gly-pro peptidase containing 0.1 munit of the purified enzyme in a final volume of 0.5 ml. The incubation was carried out at 37 C for six hr. Ten Kinetics and substrate specificity. -The kinetic study on the purified enzyme was performed using gly-pro MCA as substrate. From double reciprocal plots, the Km value was estimated as 0.05 mM, as shown in Fig. 4 the purified enzyme and the products analyzed using HPLC. Fig. 6 shows the HPLC chromatogram of gly-pro standard and the products. The peak with the same retention time as the gly-pro dipeptide standard after the addition of the purified enzyme appeared much higher than that after the addition of the heat-inactivated enzyme (at 100°C for two min).
Discussion.
Periodontal disease is associated with a complex microflora in which more than 250 bacterial species can be encountered. However, relatively few species may be responsible for the progressive periodontitis with periodontal tissue destruction (Slots, 1982) . B. gingivalis, a black-pigmented Gram-negative anaerobic rod, is a predominant isolate from some advancing lesions of adult periodontitis in humans (Slots, 1977; Spiegel et al., 1979) and from experimental periodontitis lesions of the monkey (Slots and Hausmann, 1979 The enzyme activity was assayed as described in "Materials and methods", except that various MCA compounds were used instead of gly-pro MCA. Abbreviations of MCA compounds were as follows: Bz-, Benzoyl-; Z-, Carbobenzoyl-; Boc-, t-Butyl-oxycarbonyl-; and Suc-, Succinyl-. the oral cavity were serologically distinct from those originating from non-oral sites. Furthermore, DNA composition and homology studies indicated differences in guanine + cytosine contents and DNA hybridization rates between oral and non-oral isolates of B. asaccharolyticus (Coykendall et al., 1980) . This oral genotype species was established as a new species named B. gingivalis.
B. gingivalis is the only black-pigmented Bacteroides species which routinely produces collagenase (Mayrand et al., 1980) , and in particular it appears to be a highly proteolytic organism; however, the role of bacterially-derived proteases in infectious processes is still not entirely clear. Proteases seem to be widely distributed among bacterial species. reported the presence of aminopeptidase activity in human whole saliva and dental plaque. The enzyme activity was assayed as described in "Materials and methods", except for addition of metal ions or reagents. The enzyme activity was assayed as described in "Materials and methods", except for addition of protease inhibitors.
and Harada (1981) also described the purification and some properties of the gly-pro peptidase from Streptococcus mitis ATCC 9811. Recently, Nakamura et al. (1984) also reported on dipeptidyl arylamidase activities from B. gingivalis using the API ZYM AP system. However, this enzyme activity in the extracellular fraction from B. gingivalis, cell-free culture medium, has not been characterized so far. In our data, gly-pro peptidase activity was found in the spent medium of B. gingivalis. The optimum pH of the purified enzyme was 8.0, with a relatively small range. The optimum pH range of the enzyme from cell extracts of S. mitis shows a plateau between 6.0 and 8.7, with a wide range. In addition, the molecular weight of our gly-pro peptidase was 160,000, whereas that of the enzyme from S. mitis was 120,000, and the isoelectric point of gly-pro peptidase from B. gingivalis was determined to be pH 6.2, with that of S. mitis pH 4.0. These differences may be due to the difference in enzyme source, extracellular or intracellular, and the difference in cell strain. Recently, Yoshimura et al. (1984) 
